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Synergies in Prevention for Diabetes and
Cardiovascular Disease.
Why are we here together?

Edward Gregg, PhD
Division of Diabetes Translation

Centers for Disease Control and Prevention
Atlanta, GA

The findings and conclusions of this presentation are those of the presenter and do not necessarily
represent views of the Centers for Disease Control and Prevention.



= Why are we here together? (i.e., diabetes and CVD?)

= What are the most effective, synergistic public health
approaches for diabetes and cardiovascular disease
prevention and control?
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Crude and Age-Adjusted Incidence of Diagnosed Diabetes per
1,000 Population Aged 18-79 Years, United States, 1980-2010
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Projected Prevalence of Diabetes (Diagnosed or
Undiagnosed) Under Scenarios of No further
Increase Continued Increased Incidence Rate
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County-Level Estimates of Diagnosed Diabetes Among
U.S. Adults Aged 220 Years: 2004
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County-Level Estimates of Diagnosed Diabetes Among
U.S. Adults Aged 220 Years: 2005
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County-Level Estimates of Diagnosed Diabetes Among
U.S. Adults Aged 220 Years: 2006
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County-Level Estimates of Diagnosed Diabetes Among
U.S. Adults Aged 220 Years: 2007
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County-Level Estimates of Diagnosed Diabetes Among

y U.S. Adults Aged 220 Years: 2008
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County-Level Estimates of Diagnosed Diabetes Among
U.S. Adults Aged 220 Years: 2009
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Heart Disease and Strokes:

Leading Killers in the United States

1 Cause 1 of every 3 deaths

. More than 1 of 3 (83 million) U.S. adults currently lives with
one or more types of cardiovascular disease.

1 Over 2 million heart attacks and strokes each year
1 $444 B in health care costs and lost productivity
] Greatest contributor to racial disparities in life expectancy

Roger VL, et al. Circulation 2012;125:e2-e220
Heidenriech PA, et al. Circulation 2011;123:933-4




Prevalence of Overweight, Obesity, and Extreme Obesity Among
Adults: United States, Trends 1960-1962 Through 2009-2010
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Be one in a Million Hearts™ millionhearts.hhs.gov

Fewer than Half of Americans with
Hypertension Have It Under Control

67 MILLION
ADULTS WITH HYPERTENSION (30.4%)

53.5%
(35.8 M) ® Uncontrolled

® Controlled

lion
d Hearts" COC. MMWR. 201251(35:708-5.




The Burden of Diabetes, Heart
Disease, and Stroke in Maine
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The Burden of Diabetes in Maine

Figure 1.9 Diabetes Prevalence by County of

Trends in Incidence of Diagnosed Diabetes among Rresidance, MaineAdults, 2008-2010
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Burden of Heart Disease, Stroke,
and Related Risk Factors in

Maine

Figure 1.2. Major Cardiovascular Disease Death Rates by Year, Maine and

U.S., 1993-2009
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Figure 1.1. CVD and Leading Causes of Death, Maine, 2009
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Stroke,
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814,7%
All other /—" Uninten-

causes,
4,147, 33%

Cancer,
3,098, 25%

tional
_Injuries,

> Alzheimer’s 592, 5%

Disease,

463, 4%
Note: The disease is listed first, followed by the total number of deaths, then the percent of total deaths.
ICD-10 codes: Cancer C00-C97; Heart Disease 100-109, 111, 113, 120-151; Stroke 160-169; Chronic Lower
Respiratory Disease J40-J47; Unintentional Injuries)V01-X59,Y85-Y86 ;Alzheimer’s Disease G30.
Data Source: Maine Mortality Data; Data, Research and Vital Statistics, Maine CDC.

Heart Disease and Stroke Risk Factors among Adults -
Maine Compared with United States
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Primary Modifiable Risk Factors

Diabetes

Central Obesity
Physical Inactivity
Sugared Beverages
Hypertension
Unhealthy dietary fat
Inadequate nuts, grains,
fruits, vegetables
Smoking
Very low birth weight
Poor Sleep
Depression

Cardiovascular Disease

Smoking

High LDL cholesterol
Hypertension
Physical Inactivity
High Blood Glucose
Central Obesity
Unhealthy dietary fat
Excess salt intake
Chronic kidney disease
Psychosocial Stress
Very low birth weight



What can we learn from the epidemiologic
trends in chronic diseases and related risk factors?
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Deaths/100,000 from heart disease and stroke, United States, 1900-2005.
Sources:1900 — 1978: NCHS Vital Statistics historical tabulated date; 1979-2005: CDC Wonder.



Trends in Annual Incidence of Diabetes Related Complications Over 2
Decades Among U.S. Adults with Diabetes

150 - — —=— Myocardial
Infarction
120 - ~— Stroke
o=
33 —=— Amputation
s 90 -
3
S —+— ESRD
& 601 Hyperglycemic
§ Death
S
30 7 ‘/\ \
O I [ [

1990 1995 2000 2005 2010

Year

National Diabetes Surveillance System; www.cdc.gov/diabetes; C]::



http://www.cdc.gov/diabetes

Clinical and Public Health Progress

Each Contributed About Half to the 50% Reduction in Heart
Disease Deaths, US, 1980-2000

Risk factor reductions = ~50%
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Ford ES, et al. NEJM 2007;356(23):2388-97

HTN, Hypertension
BP, Blood pressure
BMI, Body mass index




ENGLAND JOURNAL of MEDICINE

SPECIAL ARTICLE

Achievement of Goals in U.S. Diabetes Care,
1999-2010

5

Mohammed K. Ali, M.B., Cl
1an B. Saaddine

Greatest Improvements in targets for
« Lipid Levels: 20.8 % points

* Blood pressure: 11.7 % points
* Glycemic control: 9.4 % points

Remaining Concerns:
« 3310 48% did not meet targets.

* No improvement in tobacco.
* Only 14% met targets for all 4.

Table 3. Changes in Risk-Factor Control and Adherence to Preventive Practices over Time ameng U.S. Adults with Diagnosed Diabetes.

Factor or Practice

Risk factors

Glycated hemoglobin

% of survey particapants

1999-2002 2003-2006 2007-2010

to 2007-2010
{95% CI)

Change from 1999-2002 Change from 2003-2006

to 2007-2010
{95% CI)

percentage points

=9.0% 18.4 13.0 12.6 -5.8(-105t0-1.1) —0.4 3.81t03.0)
<8.0% 674 78.0 79.1 117 (6.3 to 17.1) 11{35t057)
<7.0% 443 56.8 52.2 7.9 (0.8 to 15.0) —46(111t019)
Blood pressure <130/20 mm Hg 39.6 453 51.3 11.7 (5.7 to 17.7) 6.0 (0.4 to 11.6)
LDL cholesterolt
=100 mm Hg 36.0 46.6 56.8 20.8 (11.6 to 30.0) 10.2 (2.5 t0 17.9)
<70 mm Hg for persons with OVD 15.9 23.2 27.5 11.6 (-4.1to 27.3) 4.3 (8510 17.1)
Current smoker, self-reported or cotinine 240 23.4 223 -1.7 (-6.2t0 2.8) -11{5.4t03.2)
=10 ng/ml
Glycated hemoglobin, blood-pressure, and LDL 46 9.5 143 9.7 (5.1to 14.3) 4.8 (0.4 1o 10.0)
cholesterol targets and nonsmoking
status achieved
Praventive practices
Annual lipid measurement 82.7 86.3 8.2 5.5 (1.6t0 9.4) 1.9 (-2.0t0 5.8)
Annual examinations
Eye 75.1 726 73.4 -17 (-37to0.3) 0.8 0.7 t02.3)
Foot 4.6 67.6 71.4 6.8 (4.8t088) 38 (2.1t05.5)
Dental 64.3 60.0 62.5 -18(-6.8103.2) 2.5 (L0 to 4.0)
Diabetes education 453 53.2 54.6 5.3 (3.0t07.6) 14 0.4103.2)
Blood glucose monitoring = once daily 58.2 67.3 70.9 12.7 (10.3 to 15.1) 3.6 (1.9t0 5.3)
Waccinations
Annual influenza 555 56.8 60.0 4.5 (0.8 to £.2) 3.2 (1.4 to 5.0)
Prneumococcal 421 483 49.0 6.9 (3.4 to 10.4) 0.7 F1.0to 2.4)
ACE or ARB, iFACR =30 mg/gy 450 58.1 64.0 19.0 (10.0 to 23.0) 5.9 (2.2 to 14.0)
Annual influenza vaccination and eye and foot 115 273 2.4 10.9 (3.3 to 12.5) -49 (-6.3t03.5)
&aminations received
Risk of complications
Free of microalbuminuria: ACR <30 mg/g 65.8 £9.3 69.8 4.0 (0.0 to 8.0) 0.5 1.810 4.8)
10-yr risk of CHD
UKPDS risk score 20.6 16.5 16.9 -37 (-6.0to-14) 0.4 1.7 10 2.3)
Framingham Heart Study risk score 18.6 16.2 15.8 -2.8(-45t0-11) -0.4 1.9t0 1L.1)

&

Data for risk-factor control are from the NHANES 1999-2002, 2003-2006, and 2007-2010 surveys and data for preventive practices are from
the BRFSS 2000, 2004, and 2008 surveys. The data are presented as weighted percentages of survey participants, with the exception of the
10-year risk of coronary heart disease {CHD), for which risk scores are provided. UKPDS denotes United Kingdom Prospective Diabetes Study.

1 The values for LDL cholesterol, which were calculated with the use of the Friedewald formula (for all cases in which the triglyceride level was

<400 mg per deciliter [4.5 mmaol per liter]), are from a subsample of 1310 participants who fasted before testing.

1 These data were based on self-report and the NHAMES Medical Drug Inventory.




General Trends in Secondary and Primary Prevention of Cardiometabolic Disease

Relative Successes:
Secondary Prevention and Control of
Risk Factors

CVD Mortality
« MI, Stroke
Diabetes Complications
« Amputations
* Acute
« ESRD
CVD Risk Factors
 HTN control
« Lipids
« Smoking
Preventive Care

Challenges in Primary Prevention

« Diabetes Incidence
* Obesity
« Cardiometabolic risk in youth

V

1990 1995 2000 2005 2010

Status Unclear:

1990 1995 2000 2005 2010

Hypertension

Chronic Kidney Disease
Disparities in Vulnerable Groups



= Why are we here together? (i.e., diabetes and CVVD?)
°* We’re both important.
* We share a large, common constituency.

* \We share many, common, highly modifiable risk
factors.

* We both have some important past successes.

* Evolving science points us toward some key
synergistic approaches.

= \What are the most effective, synergistic public health
approaches for diabetes and cardiovascular disease
prevention and control?



Classic Public Health Avenues for Prevention
of Cardiovascular Disease

» Healthy Diet

* Physical activity
* Med Adherence
* Smoking Cessatic

* BP control

* Lipid control
* Smoking Cessatio
» Glycemic Control
» Targeted screenin




Where gaps remain, stimulate, support, and facilitate team-based prevention and care.
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Effectiveness of quality improvement strategies on the
management of diabetes: a systematic review and
meta-analysis

Andrea ( Tricco, Noah M beers, Jeremy M Grimshaw, David Moher, Lucy Turne;, Jomes Galipeay, NonaHalparin, Brigitte Vachon, Tim Ramsay,
Braden Manns, Marcello Tonell, Kaveh Shojenia
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HeALTH CARE REFORM
Impact of Pharmacist Care in the Management
of Cardiovascular Disease Risk Factors

A Systematic Review and Meta-analysis of Randomized Trials

Valérie Santschi, PharmD, PhD; Arnaud Chiolero, MD, MS5c; Bernard Burnand, MD, MPH;
April L. Colosimo, MSc, MLIS; Gilles Paradis, MD, MSc

Pharmacist Lzual Care Favors § Fawors Mean Difference
Source Care Group Group Pharmacest care | LUsual Care Waight. % [95% CI)

Bopdan et 2l 1898 49 46 — 1 346 —12.00{-21.06 to -2 94)
Baorenstein t al &= 2003 ] ] — 423 ~11.001{~18.60 to -3.40)
Carter et al.'® 2008 1M 78 557 —B.70{-14.31 0 -3.09)
Carter gt al = 7009 182 210 — 73 ~10:90{-14.43 t0 -7 37)
Chiu et al 25 2008 T8 76 653 ~1280{-17.19 10 -B.41)
de Castro et al, " 2006 30 ] 558 =200 {-7.60 to 350
GargHo and Cabrita @ 2002 41 41 248 ~18.36: {(—20.96 to —6.76)
Grean et &l *! 2008 261 258 137 —6.00 (9. 35 to -2 B5)
Hennessy ot al5 2006 17 B&7 -3.00{-3.81 ta-2.19)
Hunt =t &l 48 2008 233 105 —6.00 [-9.75 to —2.25)
Lee st 213 3006 73 51 —B.90{-15.14 10 -2 B&)
McXennay et al = 1973 M 285 -20.00{-30.47 t0-B.53)
Mehos at &l * 2000 18 285 -10.10{-20.62 to 0.42)
Okameato and Nakahiro, 3 2001 164 722 ~7801-11.34 tp -4 26)
Santschi et al*” 2008 M in —5.50{-14.04 1o 3.04)
Salomen at 2157 1988 B3 ] 524 —£.40{-12 46 1o —0.34)
Sookanskmun et al # 2004 118 T E.28 —4 65 (—3.35 to 0U05)
Vivian ¥ 2002 26 ] 283 ~14.40{-24.96 1o -3.84)
Tillich et &l *= 2005 B4 1 554 —450{-10.15 10 1.15)
Total 5284 - 100.00 —B.05 {-10:20 0 -5.91)
Tesst for heterpenaity: X°=73.40. F<001; 2=75.5%
Tesst for overall effect: z=7.35, P <.001

-3 -0 10 0 10
Maan Differenca in Systalic BR. mm Hg




Develop and support effective models of self-management.

National Standards for Diabetes Self- i”ion
Management Education Hearts™

MagTia M. ]l'LhI L, M=, N, coe'
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1abetes self-management education

(DSME) is a critical element of care

for all people with disbetes and is
necessary in order to improve patient out-
comes. The National Standards for DSME
are designed to define quality diabetes
seli-management education and Lo assist
dizhetes educators in a variety of settings
to provide evidence-based education. Be-
cause of the dynamic nature of health care
and diabetes-related research, these Stan-
dards are reviewed and revised approxi-
mately every 5 years by key organizations
and federal agencies within the diabetes
education community.

A Task Force was jointly convened by
the American Association of Diabetes Edu-
cators and the Amencan Diabetes Assoca-
tion in the summer of 2006. Additional
organizations that were represented in-
duded the American Dictetic Association,
the Veteran's Health Administration, the
Centers for Disease Control and Prevention,
the Indian Health Service, and the Ameri-
@n Pharmaceutical Association. Members
of the Task Foree mduded & person with
diabetes; several health services researchens!
behaviorists, registered nurses, and reps-
tered dietitians; and a pharmacist.

The Task Force was charged with re-
viewing the current DSME standards for

their approprizteness, relevance, and sci-
entific basis. The Standards were then re-
viewed and revised based on the available
evidence and expert consensus. The com-
mittee comvened on 31 March 2006 and @
September 2006, and the Standards were
approved 23 March 2007

DEFINITION AND
‘OBJECTIVES — Diiabetes seli-man-
agement education (DSME) is the Unn,a-
ing process of facilitating the knowl
<kill, and ability necessary for dlahcu:=
self-care. This process incorporates the
needs, goals, and life experiences of the
person with diabetes and is guided by ev-
idence-based standards. The overall ob-
Jectives of DEME are to support informed
decision-making, self-care behaviors,
problem-zolving and active collaboration
with the health care team and to improve
clinical outcomes, health status, and qual-
ity of life.

GUIDING PRINCIPLES — Eclorc
the review of the individual Standards,
the Task Force identified overriding prin-
ciples based on existing evidence that
would be used to guide ‘the review and
revision of the DSME Standards. These
are:

Ll LR R sEssaw FEBESFIEBEI RS
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gan, 4nn Arbor, Michigan; Tindian Ir_zJ Service, Albuguerg; ew Mexi MidAmerica Diabetes
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af Dabetes Translation, Mational Center for Chronse Diseases Prevention and Health Fromotion, Centers
for Disease Contral and Prevention, Atlania, Georpia; *Lakeshore Apcthacare, Two Rivers, Wisconsin; the
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. Dhabetes education is effective for im-
proving clinical outcomes and quality
of life, at least in the shor-term {1-7).

. DSME has evolved from primarily di-
dactic presentations to more theoreti-
cally based empowerment models
(3.8).

. There is no one “best™ education pro-
gram or approach; however, programs
Jncurﬁ.\c-rallng behavioral and psycho-
social strategies demonstrate im-
proved outcomes (9—11). Additional
studies show that culturally and age-
appropriate programs improve out-
comes (12-16) and that group
education is effective (£,6,7,17,18).

¢ Ongping support is critical to sustain
progress made by participants during
the DSME program (3,13,19,20).

. Behavioral goal-setting is an effective
strategy to support seli-manzpement
behaviors (21).

STAMDARDS

Structure
Standard 1. The DSME entity will have
documentation of its organizational struc-
ture, mission statrment, and goals and will
recogmize and support quality DSME as an
integral component of diabetes care.
Documentation of the DSME organi-
zational structure, mission statement, and
goals can lead o efficient and effective
provision of services. In the business lit-
crature, case studies and case report in-
vestigations on soocessful management
strategies emphasize the imporance of
clear goals and objectives, defined rela-
tionships and roles, and managerial sup-
port (22-25). While this concept is
relatively new in health care, business and
health policy experts and organizations
have begun to emphasize written com-
mitments, Fu]h.m support, and the im-
portance of outcome variables in quality
improvement efforts (22, 26-37). The
continuous quabity improvement litera-
ture also stresses the importance of devel-
oping policies, procedures, and
puidelines (22 26).
"~ Documentation of the organizational
structure, mission statement, and goals
can lead o efficient and effective provi-
sion of DSME. Documentation of an orga
nizational structure that delineates

care.diabetesjournals.crg.
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ACTION STEPS

for Public Health Practitioners

Self-Measured
Blood Pressure
Monitoring

A MILLION HEARTS™ ACTION GUIDE




Elements and Impact of Self-Management
Education for Diabetes and Hypertension

, Glycemic .
Small group attention. Control Clinical

anwledge, Skl||S', and ability. Blood pressure Outcomes
Active Collaboration
control Health

Problem solving
Tailored to individual differences Healthy Status

. Behaviors '
ongoing Support Preventive Quallty of
Behavioral Goal Setting Life

Screening




Diabetes Self-Management Education Programs
Overlaid with Estimated Percent of Adults Age >= 20 Years Old with
Diagnosed Diabetes By U.S. County
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Building effective networks and clinical-community |

partnerships.
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Trig Netilorizl Dislggias Pravarniion Procjrzien

A Community=Clinic=Payer—=Agency: Partnership Model

Community

Clinic

Insurers Proactive

Practice
Team

Reimbursement

Employers

Informed Screening for Diagnosis of
Population High Risk Prediabetes Decision

Support

Strong Community Partnership Zone
Organizations Structured Lifestyle Information

Programs Systems
Healthy Public

Policy Regular
Glucose

Supportive Monitoring
Environments

Informed,
Activated
Patients

Total Population --—---- > Pre-diabetes > Diabetes " > Complications



The National Diabetes Prevention Program:

A Public-private partnership to systematically scale the translated
model of the DPP.

Training:
Increase Workforce

Train the workforce
that can implement
the program cost
effectively.

Recognition Program:
Assure Quality

Implement a recognition
program that will:

« Assure quality.
- Lead to reimbursement.

« Allow CDCto develop
a program registry.

N\ ,

w@'

Intervention Sites:
Deliver Program

Develop intervention
sites that will build
infrastructure and
provide the program.

Health Marketing:
Support Program
Uptake

Increase referrals to
and use of the
prevention program.
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The long-term effect of lifestyle interventions to prevent
diabetes in the China Da Qing Diabetes Prevention Study:
a 20-year follow-up study
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Summary

Background Intensive lifestyle Interventions can reduce the Incidence of type 2 diabetes In people with Impalred
glucose tolerance, but how long these benefits extend beyond the perlod of actlve Intervention, and whether such
Interventions reduce the risk of cardiovascular disease (CVD) and mortality, Is unclear. We almed to assess whether
Intensive lifestyle Interventions have a long-term effect on the risk of diabetes, diabetes-related macrovascular and

microvascular complications, and mortality.
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Progress To-date for National Diabeters Prevention Program

Over 1400 lifestyle coaches trained.

Over 320 organizations awarded CDC recognition (pending)

Five private insurers and 280 self-funded employers covering program
6 National CDC grantees

March 19, 2013



Effects of Weight Loss And/or Sodium Restriction on 4-year
Hypertension Incidence Among Overweight Individuals Aged 30-54
With High-normal Blood Pressure
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A Framework for Public Health Action: The Health Impact Pyramid
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FIGURE 1-The health impact pyramid.
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Policy Options to Influence Cardiometabolic Risk

= Tobacco-free and clean air legislation.

Physical education in schools.
Physical activity in worksites.
ncentives for healthier food options and famers markets.

nfluence access to healthy foods and beverages in
public and educational settings.

Sodium Reduction and trans fat elimination.
Food and Menu labeling

Regulation of foods in public areas.
Community design for physical activity.




Promising Targets for Population-Wide Food

Policies to Influence Cardiometabolic Risk

12 August 2011 Last updated at 05:44 ET K =8

Cutting salt 'should be global priority'

By Matt McGrath
Science reporter, BEC World Serice

Soft Drink and Juice Consumption and Risk of Physician-diagnosed Incident Type
2 Diabetes

The Singapore Chinese Health Study

BM]
Fruit and vegetable intake and incidence of type 2 diabetes

mellitus: systematic review and meta-analysis

Patrice Carter, research nufritionist," Laura | Gray, research associate in medical statistics,? Jacqui Troughton,
senior research associate,® Kamlesh Khunti, professor of primary care diabetes and vascular medicine,?
Melanie ) Davies, professor of diabetes medicine’

OPEN a ACCESS Freely available online PLOS MEDICINE

Whole Grain, Bran, and Germ Intake and Risk

of Type 2 Diabetes: Reduction in the Incidence of Type
and Systematic Revi 2 Diabetes With the Mediterranean Diet

Results of the PREDIMED-Reus nutrition intervention randomized trial

Jeroen S. L. de I"."'I.unl:e:r."zr Frank B. Hu1‘3‘4, Donna
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= Why are we here together? (i.e., diabetes and
CVD?)

= \WWhat are the most effective, synergistic public
health approaches for diabetes and
cardiovascular disease prevention and control?
* Enhance and support team-based care.
* Support effective models of self-management.

* Develop and support effective, evidence-based
clinical-community partnerships.

* Creatively change our environment to make
prevention easier.



Our Role in Public Health

Population perspective.

Link health systems with communities and policies.

Unified measurement and strong evaluation to drive quality and action.
Synergistic interventions to improve efficiency and outcomes.

Classic Public Health Levers in Prevention




Diabetes Performance Measures:
Current Status and Future Directions

Personalized Risk-based
Scores

Patient Reported Measures

Clinical Action Measures

Measures that include
resource use




What has worked in secondary prevention?

= Health Services:
* Acute care and major medical interventions
* Diffusion of new science of risk factor management
* Emphasis on quality of care
* Health system adaptation and CQl
= Health Promotion and Health Protection
* Improved education/awareness of diabetes control.
* Improved CVD risk factor education and awareness.
* Reduced Tobacco / tobacco legislation
* Less directly atherogenic food supply
* Legislation of diabetes care and supplies.
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